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Description
TECHNICAL FIELD

[0001] The present invention relates to a polyether polyamide elastomer having heat resistance, crystallinity, and
flexibility.

BACKGROUND ART

[0002] Rubbers having a chemical crosslinking point by vulcanization cannot be recycled and have a high specific
gravity. On the other hand, thermoplastic elastomers are composed of a phase separation structure containing a physical
crosslinking point by crystallization or the like as a hard segment and an amorphous portion as a soft segment, so that
the thermoplastic elastomers have such characteristic features that they are easily subjected to melt molding processing,
are able to be recycled, and have a low specific gravity. Accordingly, the thermoplastic elastomers are watched in the
fields of automobile parts, electric and electronic parts, sporting goods, and the like.

[0003] As the thermoplastic elastomers, there are developed a variety of thermoplastic elastomers such as polyolefin-
based, polyurethane-based, polyester-based, polyamide-based, polystyrene-based, or polyvinyl chloride-based ther-
moplastic elastomers, etc. Of these, polyurethane-based, polyester-based, and polyamide-based thermoplastic elas-
tomers are known as an elastomer having relatively excellent heat resistance.

[0004] Above all, polyamide elastomers are excellent in terms of flexibility, low specific gravity, friction resistance and
abrasion resistance properties, elasticity, bending fatigue resistance, low-temperature properties, molding processability,
and chemical resistance, so that they are widely used as materials of tubes, hoses, sporting goods, seal packings, and
automobile or electric and electronic parts.

[0005] As the polyamide elastomers, there are known polyether polyamide elastomers containing a polyamide block
as a hard segment and a polyether block as a soft segment, and the like. As examples thereof, Patent Documents 1
and 2 disclose polyether polyamide elastomers based on an aliphatic polyamide such as polyamide 12, etc.

CITATION LIST
PATENT LITERATURE
[0006]

[Patent Document 1]: JP-A-2004-161964
[Patent Document 2]: JP-A-2004-346274

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0007] As for the above-described polyether polyamide elastomers, aliphatic polyamides such as polyamide 12, etc.
are utilized as a polyamide component thereof. However, since the polyamide component has a low melting point, such
polyether polyamide elastomers are insufficient in terms of heat resistance in applications for which they are utilized in
a high-temperature environment.

[0008] The problem to be solved by the present invention is to provide a heat-resistant polyether polyamide elastomer
which is suitable for materials of automobile or electric and electronic parts requiring heat resistance, while keeping melt
moldability, toughness, flexibility, and rubbery properties of polyamide elastomers.

SOLUTION TO PROBLEM

[0009] In order to solve the foregoing problem, the present inventors made extensive and intensive investigations. As
a result, it has been found that the foregoing object can be achieved by a polyether polyamide elastomer including a
diamine constituent unit derived from a specified polyether diamine compound and a xylylenediamine and a dicarboxylic
acid constituent unit derived from an o,w-linear aliphatic dicarboxylic acid having a carbon number of from 4 to 20,
leading to accomplishment of the present invention.

[0010] Specifically, according to the presentinvention, a polyether polyamide elastomer including a diamine constituent
unit derived from a polyether diamine compound (A-1) represented by the following formula (1) and a xylylenediamine
(A-2) and a dicarboxylic acid constituent unit derived from an o,w-linear aliphatic dicarboxylic acid having a carbon



($]

10

15

20

25

30

35

40

45

50

55

EP 2 676 989 A1

number of from 4 to 20, is provided.
[0011]

o) 0. R!
1
HZN/J\/{/ \R1H \/\/\]y\[\o/ \L\NHz (1)

[0012] (Inthe formula (1), (x + Z) represents a numerical value of from 1 to 30; y represents a numerical value of from
1 to 50; and R represents a propylene group.)

[0013] Furthermore, preferred embodiments of the polyether polyamide elastomer of the present invention are as
follows.

1. The xylylenediamine (A-2) is m-xylylenediamine, p-xylylenediamine, or a mixture thereof.

2. The a,w-linear aliphatic dicarboxylic acid having a carbon number of from 4 to 20 is at least one member selected
from the group consisting of adipic acid and sebacic acid.

3. A proportion of the constituent unit derived from the xylylenediamine (A-2) in the diamine constituent unit is in the
range of from 50 to 99.8% by mole.

4. A relative viscosity of the polyether polyamide elastomer is from 1.1 to 3.0.

5. A melting point of the polyether polyamide elastomer is from 170 to 270°C.

6. A rate of tensile elongation at break of the polyether polyamide elastomer at a measurement temperature of 23°C
and a humidity of 50% RH is 50% or more.

ADVANTAGEOUS EFFECTS OF INVENTION

[0014] The polyether polyamide elastomer of the present invention has higher crystallinity and heat resistance, while
keeping melt moldability, flexibility, and rubbery properties of existent polyether polyamide elastomers, and is suitable
for materials of automobile or electric and electronic parts requiring high heat resistance.

DESCRIPTION OF EMBODIMENTS
[Polyether polyamide elastomer]

[0015] The polyether polyamide elastomer of the present invention comprises a diamine constituent unit derived from
a polyether diamine compound (A-1) represented by the following formula (1) and a xylylenediamine (A-2) and a dicar-
boxylic acid constituent unit derived from an a,®-linear aliphatic dicarboxylic acid having a carbon number of from 4 to 20.
[0016]

0 o R’
1
HZNJ\/f \R1H \/\/\]y\[\o/ \]Z\NHZ ( )

[0017] (Inthe formula (1), (x + Z) represents a numerical value of from 1 to 30; y represents a numerical value of from
1 to 50; and R represents a propylene group.)

[0018] The diamine constituent unit that constitutes the polyether polyamide elastomer of the present invention is
derived from a polyether diamine compound (A-1) represented by the formula (1) and a xylylenediamine (A-2).

(Polyether diamine compound (A-1))

[0019] Thediamine constituent unitthat constitutes the polyether polyamide elastomer of the present invention includes
a constituent unit derived from a polyether diamine compound (A-1) represented by the formula (1). In the polyether
diamine compound (A-1) which is used in the present invention, the numerical value of (x + z) in the foregoing formula
(1) is from 1 to 30, preferably from 2 to 25, more preferably from 2 to 20, and still more preferably from 2 to 15; and the
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numerical value of y is from 1 to 50, preferably from 1 to 40, more preferably from 1 to 30, and still more preferably from
110 20. In the case where the values of x, y, and z are larger than the foregoing ranges, the compatibility with an oligomer
or polymer composed of a xylylenediamine and a dicarboxylic acid, which is produced on the way of a reaction of melt
polymerization, becomes low, so that the polymerization reaction proceeds hardly.

In addition, in the foregoing formula (1), all of R's represent a propylene group.

[0020] A weight average molecular weight of the polyether diamine compound (A-1) is preferably from 200 to 5,000,
more preferably from 200 to 4,000, still more preferably from 200 to 3,000, and yet still more preferably from 200 to
2,000. So long as the average molecular weight of the polyether diamine compound falls within the foregoing range, a
polymer that reveals functions as an elastomer, such as flexibility, rubber elasticity, etc., can be obtained.

(Xylylenediamine (A-2))

[0021] Thediamine constituent unitthat constitutes the polyether polyamide elastomer of the present invention includes
a constituent unitderived from a xylylenediamine (A-2). The xylylenediamine (A-2) that constitutes the diamine constituent
unitof the presentinvention is preferably m-xylylenediamine, p-xylylenediamine, or a mixture thereof, and more preferably
m-xylylenediamine or a mixture of m-xylylenediamine and p-xylylenediamine.

In the case where the xylylenediamine (A-2) that constitutes the diamine constituent unit is derived from m-xylylenedi-
amine, the resulting polyether polyamide elastomer is excellentin terms of flexibility, crystallinity, melt moldability, molding
processability, and toughness.

In the case where the xylylenediamine (A-2) that constitutes the diamine constituent unit is derived from a mixture of m-
xylylenediamine and p-xylylenediamine, the resulting polyether polyamide elastomer is excellent in terms of flexibility,
crystallinity, melt moldability, molding processability, and toughness and furthermore, exhibits high heat resistance and
high elastic modulus.

[0022] In the case where a mixture of m-xylylenediamine and p-xylylenediamine is used as the xylylenediamine (A-
2) that constitutes the diamine constituent unit, a proportion of the p-xylylenediamine relative to a total amount of m-
xylylenediamine and p-xylylenediamine is preferably not more than 90% by mole, more preferably from 1 to 80% by
mole, and still more preferably from 5 to 70% by mole. So long as the proportion of p-xylylenediamine falls within the
foregoing range, a melting point of the resulting polyether polyamide elastomer is not close to a decomposition temper-
ature of the polyether polyamide elastomer, and hence, such is preferable.

[0023] A proportion of the constituent unit derived from the xylylenediamine (A-2) in the diamine constituent unit,
namely a proportion of the xylylenediamine (A-2) relative to a total amount of the polyether diamine compound (A-1)
and the xylylenediamine (A-2), both of which constitute the diamine constituent unit, is preferably from 50 to 99.8% by
mole, more preferably from 50 to 99.5% by mole, and still more preferably from 50 to 99% by mole. So long as the
proportion of the constituent unit derived from the xylylenediamine (A-2) in the diamine constituent unit falls within the
foregoing range, the resulting polyether polyamide elastomer is excellent in terms of melt moldability and furthermore,
is excellent in terms of mechanical physical properties such as strength, elastic modulus, etc.

[0024] As described previously, though the diamine constituent unit that constitutes the polyether polyamide elastomer
of the present invention is derived from the polyether diamine compound (A-1) represented by the foregoing formula (1)
and the xylylenediamine (A-2), so long as the effects of the present invention are not hindered, another diamine compound
may be copolymerized therewith.

Examples of the diamine compound other than the polyether diamine compound (A-1) and the xylylenediamine (A-2),
which may constitute the diamine constituent unit, include aliphatic diamines such as tetramethylenediamine, pentam-
ethylenediamine, 2-methylpentanediamine, hexamethylenediamine, heptamethylenediamine, octamethylenediamine,
nonamethylenediamine, decamethylenediamine, dodecamethylenediamine, 2,2,4-trimethylhexamethylenediamine,
2,4 ,4-trimethylhexamethylenediamine, etc.; alicyclic diamines such as 1,3-diaminocyclohexane, 1,4-diaminocyclohex-
ane, bis(4-aminocyclohexyl)methane, 2,2-bis(4-aminocyclohexyl)propane, bis(aminomethyl)decalin, bis(aminomethyl)
tricyclodecane, etc.; aromatic ring-containing diamines such as bis(4-aminophenyl) ether, p-phenylenediamine, bis(ami-
nomethyl)naphthalene, etc.; and the like. However, the diamine compound is not limited to these examples.

(Dicarboxylic acid constituent unit)

[0025] The dicarboxylic acid constituent unit that constitutes the polyether polyamide elastomer of the present invention
is derived from an o,w-linear aliphatic dicarboxylic acid having a carbon number of from 4 to 20. Examples of the a,®-
linear aliphatic dicarboxylic acid having a carbon number of from 4 to 20 include succinic acid, glutaric acid, adipic acid,
pimelic acid, suberic acid, azelaic acid, sebacic acid, 1,10-decanedicarboxylic acid, 1,11-undecanedicarboxylic acid,
1,12-dodecanedicarboxylic acid, and the like. Of these, at least one member selected from the group consisting of adipic
acid and sebacic acid is preferably used from the viewpoints of crystallinity and high elasticity. These dicarboxylic acids
may be used solely or in combination of two or more kinds thereof.
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[0026] When the polyether polyamide elastomer of the present invention contains, as a hard segment, a highly crys-
talline polyamide block formed of the xylylenediamine (A-2) and the a,®-linear aliphatic dicarboxylic acid having a carbon
number of from 4 to 20 and, as a soft segment, a polyether block derived from the polyether diamine compound (A-1),
it is excellent in terms of melt moldability and molding processability. Furthermore, the resulting polyether polyamide
elastomer is excellent in terms of toughness, flexibility, crystallinity, heat resistance, and the like.

[0027] A relative viscosity of the polyether polyamide elastomer of the present invention is measured by a method as
described later. From the viewpoints of moldability and melt mixing properties with another resin, the relative viscosity
is preferably in the range of from 1.1 to 3.0, more preferably in the range of from 1.1 to 2.9, and still more preferably in
the range of from 1.1 to 2.8.

[0028] A melting point of the polyether polyamide elastomer of the present invention is measured by a method as
described later, and it is preferably in the range of from 170 to 270°C, more preferably in the range of from 175 to 270°C,
and still more preferably in the range of from 180 to 270°C. When the melting point falls within the foregoing range, a
polyether polyamide elastomer having excellent heat resistance is revealed.

[0029] Arate oftensile elongation at break of the polyether polyamide elastomer of the presentinvention (measurement
temperature: 23°C, humidity: 50% RH) is preferably 50% or more, more preferably 100% or more, still more preferably
200% or more, yet still more preferably 250% or more, and even yet still more preferably 300% or more. When the rate
of tensile elongation at break is 50% or more, a polyether polyamide elastomer having excellent flexibility is revealed.
[0030] A tensile elastic modulus of the polyether polyamide elastomer of the present invention (measurement tem-
perature: 23°C, humidity: 50% RH) is preferably 200 MPa or more, more preferably 300 MPa or more, still more preferably
400 MPa or more, yet still more preferably 500 MPa or more, and even yet still more preferably 1,000 MPa or more.
When the tensile elastic modulus is 200 MPa or more, a polyether polyamide elastomer having flexibility and simulta-
neously having excellent mechanical strength is revealed.

[0031] A molar ratio of the diamine component (the diamine including the polyether diamine compound (A-1), the
xylylenediamine (A-2), and the like) and the dicarboxylic acid component (the dicarboxylic acid including the o, w-linear
aliphatic dicarboxylic acid having a carbon number of from 4 to 20 and the like) ((diamine component)/(dicarboxylic acid
component)) is preferably in the range of from 0.9 to 1.1, more preferably in the range of from 0.93 to 1.07, still more
preferably in the range of from 0.95 to 1.05, and especially preferably in the range of from 0.97 to 1.02. When the molar
ratio falls within the foregoing range, an increase of the molecular weight is easily advanced.

[0032] The manufacture of the polyether polyamide elastomer of the present invention is not particularly limited but
can be performed by an arbitrary method under an arbitrary polymerization condition. For example, the polyether polya-
mide elastomer can be manufactured by a method in which a salt composed of a diamine component (e.g., a xylylene-
diamine, a polyether diamine, etc.) and a dicarboxylic acid component (e.g., adipic acid, sebacic acid, etc.) is subjected
to temperature rise in the presence of water in a pressurized state and polymerized in a molten state while removing
added water and condensed water. In addition, the polyether polyamide elastomer can also be manufactured by a
method in which a diamine component (e.g., a xylylenediamine, a polyether diamine, etc.) is added directly to a dicar-
boxylic acid component (e.g., adipic acid, sebacic acid, etc.) in a molten state, and the mixture is polycondensed at
atmospheric pressure. In that case, in order to keep the reaction system in a uniform liquid state, the diamine component
is continuously added to the dicarboxylic acid component, and meanwhile, the polycondensation is advanced while
subjecting the reaction system to temperature rise such that the reaction temperature does not fall below the melting
point of the produced oligoamide or polyamide.

The polymerization can be performed at a temperature of preferably from 150 to 300°C, more preferably from 160 to
280°C, and still more preferably from 170 to 270°C. So long as the polymerization temperature falls within the foregoing
range, the polymerization reaction is rapidly advanced. In addition, since the monomers or the oligomer or polymer, etc.
on the way of the polymerization hardly causes heat decomposition, properties of the resulting polymer become favorable.
[0033] The manufacture of the polyether polyamide elastomer of the present invention can be in general performed
for a polymerization time of from 1 to 5 hours. When the polymerization time is allowed to fall within the foregoing range,
the molecular weight of the polyether polyamide elastomer can be sufficiently increased, and furthermore, coloration of
the resulting polymer is suppressed. Thus, a polyether polyamide elastomer having desired physical properties can be
obtained.

[0034] It is preferable that the polyether polyamide elastomer of the present invention is manufactured by a melt
polycondensation (melt polymerization) method upon addition of a phosphorus atom-containing compound. The melt
polycondensation method is preferably a method in which the diamine component is added dropwise to the dicarboxylic
acid component having been melted at atmospheric pressure, and the mixture is polymerized in a molten state while
removing condensed water.

[0035] In the polycondensation system of the polyether polyamide elastomer of the present invention, a phosphorus
atom-containing compound can be added within the range where its properties are not hindered. Examples of the
phosphorus atom-containing compound which can be added include dimethylphosphinic acid, phenylmethylphosphinic
acid, hypophosphorous acid, sodium hypophosphite, potassium hypophosphite, lithium hypophosphite, ethyl hypophos-
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phite, phenylphosphonous acid, sodium phenylphosphonoate, potassium phenylphosphonoate, lithium phenylphospho-
noate, ethyl phenylphosphonoate, phenylphosphonic acid, ethyl phosphonic acid, sodium phenylphosphonate, potas-
sium phenylphosphonate, lithium phenylphosphonate, diethyl phenylphosphonate, sodium ethylphosphonate, potassium
ethylphosphonate, phosphorous acid, sodium hydrogen phosphite, sodium phosphite, triethyl phosphite, triphenyl phos-
phite, pyrrophosphorous acid, and the like. Of these, in particular, hypophosphorous acid metal salts such as sodium
hypophosphite, potassium hypophosphite, lithium hypophosphite, etc. are preferably used because they are high in
terms of an effect for promoting the amidation reaction and also excellent in terms of a coloration preventing effect, with
sodium hypophosphite being especially preferable. The phosphorus atom-containing compound which can be used in
the present invention is not limited to these compounds. The addition amount of the phosphorus atom-containing com-
pound which is added to the polycondensation system is preferably from 1 to 1,000 ppm, more preferably from 5 to
1,000 ppm, and still more preferably from 10 to 1,000 ppm in terms of a concentration of the phosphorus atom in the
polyether polyamide elastomer. When the concentration of the phosphorus atom in the polyether polyamide elastomer
is from 1 to 1,000 ppm, a polyether polyamide elastomer having a good appearance and also having excellent molding
processability can be obtained.

[0036] Inaddition, itis preferable to add an alkali metal compound in combination with the phosphorus atom-containing
compound to the polycondensation system of the polyether polyamide elastomer of the present invention. In order to
prevent the coloration of the polymer during the polycondensation from occurring, it is necessary to allow a sufficient
amount of the phosphorus atom-containing compound to exist. Under certain circumstances, there is a concern that
gelation of the polymer is caused. Thus, in order to also adjust an amidation reaction rate, it is preferable to allow an
alkali metal compound to coexist. As the alkali metal compound, alkali metal hydroxides and alkali metal acetates are
preferable. Examples of the alkali metal compound which can be used in the present invention include lithium hydroxide,
sodium hydroxide, potassium hydroxide, rubidium hydroxide, cesium hydroxide, lithium acetate, sodium acetate, potas-
sium acetate, rubidium acetate, cesium acetate, and the like. However, the alkali metal compound can be used without
being limited to these compounds. In the case of adding the alkali metal compound to the polycondensation system, a
value obtained by dividing the molar number of the compound by the molar number of the phosphorus atom-containing
compound is regulated to preferably from 0.5 to 1, more preferably from 0.55 to 0.95, and still more preferably from 0.6
to 0.9. When the subject value falls within the foregoing range, an effect for suppressing the promotion of the amidation
reaction of the phosphorus atom-containing compound is appropriate. In consequence, the occurrence of the matter
that the polycondensation reaction rate is lowered due to excessive suppression, so that thermal history of the polymer
increases, thereby causing an increase of gelation of the polymer can be avoided.

[0037] A sulfur atom concentration of the polyether polyamide elastomer of the presentinvention is from 1 to 200 ppm,
more preferably from 10 to 150 ppm, and still more preferably from 20 to 100 ppm. When the sulfur atom concentration
falls within the foregoing range, not only an increase of yellowness (Y| value) of the polyether polyamide elastomer at
the time of manufacture can be suppressed, but an increase of the YI value at the time of melt molding the polyether
polyamide elastomer can be suppressed, thereby making it possible to suppress the YI value of the resulting molded
article at a low level.

[0038] Furthermore, in the present invention, in the case of using sebacic acid as the dicarboxylic acid, its sulfur atom
concentration is preferably from 1 to 500 ppm, more preferably from 1 to 200 ppm, still more preferably from 10 to 150
ppm, and especially preferably from 20 to 100 ppm. When the sulfur atom concentration falls within the foregoing range,
an increase of the Y| value at the time of polymerizing the polyether polyamide elastomer can be suppressed. In addition,
an increase of the Y| value at the time of melt molding the polyether polyamide elastomer can be suppressed, thereby
making it possible to suppress the Yl value of the resulting molded article at a low level.

[0039] Similarly, in the present invention, in the case of using sebacic acid as the dicarboxylic acid, its sodium atom
concentration is preferably from 1 to 500 ppm, more preferably from 10 to 300 ppm, and still more preferably from 20
to 200 ppm. When the sodium atom concentration falls within the foregoing range, the reactivity at the time of synthesizing
the polyether polyamide elastomer is good, the molecular weight can be easily controlled to an appropriate range, and
furthermore, the use amount of the alkali metal compound which is blended for the purpose of adjusting the amidation
reaction rate as described above can be made small. In addition, an increase of the viscosity at the time of melt molding
the polyether polyamide elastomer can be suppressed, and not only the moldability becomes favorable, but the generation
of scorch at the time of molding processing can be suppressed. Thus, the quality of the resulting molded article tends
to become favorable.

[0040] Such sebacic acid is preferably plant-derived sebacic acid. In view of the fact that the plant-derived sebacic
acid contains sulfur compounds or sodium compounds as impurities, the polyether polyamide elastomer containing, as
a constituent unit, a unit derived from plant-derived sebacic acid is low in terms of the Y| value even when an antioxidant
is not added, and the Y| value of the resulting molded article is also low. In addition, it is preferable to use the plant-
derived sebacic acid without excessively purifying the impurities. Since it is not necessary to excessively purify the
impurities, such is advantageous from the standpoint of costs.

[0041] In the case of the plant-derived sebacic acid, its purity is preferably from 99 to 100% by mass, more preferably
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from 99.5 to 100% by mass, and still more preferably from 99.6 to 100% by mass. When the purity falls within this range,
the quality of the resulting polyether polyamide elastomer is good, so that the polymerization is not affected, and hence,
such is preferable.

[0042] For example, the amount of a dicarboxylic acid which the sebacic acid contains, such as 1,10-decamethylen-
edicarboxylic acid, etc., is preferably from 0 to 1% by mass, more preferably from 0 to 0.7% by mass, and still more
preferably from 0 to 0.6% by mass. When the amount of the dicarboxylic acid falls within this range, the quality of the
resulting polyether polyamide elastomer is good, so that the polymerization is not affected, and hence, such is preferable.
In addition, the amount of a monocarboxylic acid which the sebacic acid contains, such as octanoic acid, nonanoic acid,
undecanoic acid, etc., is preferably from 0 to 1% by mass, more preferably from 0 to 0.5% by mass, and still more
preferably from 0 to 0.4% by mass. When the amount of the monocarboxylic acid falls within this range, the quality of
the resulting polyether polyamide elastomer is good, so that the polymerization is not affected, and hence, such is
preferable.

[0043] A hue (APHA) of the sebacic acid is preferably not more than 100, more preferably not more than 75, and still
more preferably not more than 50. When the hue falls within this range, the Y| value of the resulting polyether polyamide
elastomer is low, and hence, such is preferable. Incidentally, the APHA can be measured in conformity with the Standard
Methods for the Analysis of Fats, Oils and Related Materials by the Japan Oil Chemists’ Society.

[0044] The polyether polyamide elastomer of the present invention obtained by the melt polycondensation is once
taken out, pelletized, and then dried for use. In addition, for the purpose of further increasing the degree of polymerization,
solid phase polymerization may also be performed. As a heating apparatus which is used for drying or solid phase
polymerization, a continuous heat drying apparatus, a rotary drum type heating apparatus called, for example, a tumble
dryer, a conical dryer, a rotary dryer, etc., or a cone type heating apparatus equipped with a rotary blade in the inside
thereof, called a Nauta mixer, can be suitably used. However, known methods and apparatuses can be used without
being limited thereto.

[0045] To the polyether polyamide elastomer of the present invention, additives such as a matting agent, a heat
resistant stabilizer, a weather resistant stabilizer, an ultraviolet ray absorber, a nucleating agent, a plasticizer, a flame
retarder, an antistatic agent, a coloration preventive, a gelation preventive, etc. can be added as the need arises within
the range where the effects thereof are not hindered.

[0046] The polyether polyamide elastomer of the present invention may also be blended with a thermoplastic resin
such as a polyamide resin, a polyester resin, a polyolefin resin, etc., and impact resistance, elasticity, flexibility, and the
like of such a resin can be improved.

[0047] As the polyamide resin, polycaproamide (nylon 6), polyundecanamide (nylon 11), polydodecanamide (nylon
12), polytetramethylene adipamide (nylon 46), polyhexamethylene adipamide (nylon 66), polyhexamethylene azelamide
(nylon 69), polyhexamethylene sebacamide (nylon 610), polyundecamethylene adipamide (nylon 116), polyhexameth-
ylene dodecamide (nylon 612), polyhexamethylene terephthalamide (nylon 6T (T represents a terephthalic acid com-
ponent unit, hereinafter the same), polyhexamethylene isophthalamide (nylon 61 (I represents an isophthalic acid com-
ponent unit, hereinafter the same), polyhexamethylene terephthal/isophthalamide (nylon 6TI), polyheptamethylene
terephthalamide (nylon 9T), poly-m-xylylene adipamide (nylon MXD6 (MXD represents an m-xylylene diamine component
unit, hereinafter the same)), poly-m-xylylene sebacamide (nylon MXD10), poly-p-xylylene sebacamide (nylon PXD10
(PXD represents a p-xylylene diamine component unit)), a polyamide resin (nylon 1,3-/1,4-BAC6 (BAC represents a bis
(aminomethyl)cyclohexane component unit) obtained by polycondensation of 1,3- or 1,4-bis(aminomethyl)cyclohexane
and adipic acid, and copolymer amides thereof, and the like can be used.

[0048] Examples of the polyester resin include a polyethylene terephthalate resin, a polyethylene terephthalate-iso-
phthalate copolymer resin, a polyethylene-1,4-cyclohexane dimethylene-terephthalate copolymer resin, a polyethylene-
2,6-naphthalene dicarboxylate resin, a polyethylene-2,6-naphthalene dicarboxylate-terephthalate copolymer resin, a
polyethylene-terephthalate-4,4’-biphenyl dicarboxylate copolymerresin, a poly-1,3-propylene-terephthalate resin, a poly-
butylene terephthalate resin, a polybutylene-2,6-naphthalene dicarboxylate resin, and the like. Examples of the more
preferred polyester resin include a polyethylene terephthalate resin, a polyethylene terephthalate-isophthalate copolymer
resin, a polybutylene terephthalate resin, and a polyethylene-2,6-naphthalene dicarboxylate resin.

[0049] Examples of the polyolefin resin include polyethylenes such as low density polyethylene (LDPE), linear low
density polyethylene (LLDPE), very low density polyethylene (VLDPE), medium density polyethylene (MDPE), high
density polyethylene (HDPE), etc.; polypropylenes such as a propylene homopolymer, a random or block copolymer of
propylene and ethylene or an a-olefin, etc.; mixtures of two or more kinds thereof; and the like. A majority of the poly-
ethylenes is a copolymer of ethylene and an o-olefin. In addition, the polyolefin resin includes a modified polyolefin resin
modified with a small amount of a carboxyl group-containing monomer such as acrylic acid, maleic acid, methacrylic
acid, maleic anhydride, fumaric acid, itaconic acid, etc. The modification is in general performed by means of copolym-
erization or graft modification.

[0050] By utilizing the polyether polyamide elastomer of the present invention for at least a part of a thermoplastic
resin such as a polyamide resin, a polyester resin, a polyolefin resin, etc., a molded article which is excellent in terms



10

15

20

25

30

35

40

45

50

55

EP 2 676 989 A1

of toughness, flexibility, and impact resistance can be obtained by a molding method such as injection molding, extrusion
molding, blow molding, etc.

EXAMPLES
[Measurement of physical properties, molding, and evaluation method]

[0051] The presentinvention is specifically described below by reference to the following Examples and Comparative
Examples. Incidentally, in the presentinvention, the measurement for evaluation was performed by the following methods.

1) Relative viscosity (nr)

[0052] 0.2 g of a sample was accurately weighed and dissolved in 20 mL of 96% sulfuric acid at from 20 to 30°C with
stirring. After completely dissolving, 5 mL of the solution was rapidly taken into a Cannon-Fenske viscometer, allowed
to stand in a thermostat at 25°C for 10 minutes, and then measured for a fall time (t). In addition, a fall time (t0) of the
96% sulfuric acid itself was similarly measured. A relative viscosity was calculated from t and t0 according to the following
equation (1).

Relative viscosity =t/t0 (1)

2) Number average molecular weight (Mn)

[0053] Firstofall, asample was dissolved in a phenol/ethanol mixed solvent and a benzyl alcohol solvent, respectively,
and a terminal carboxyl group concentration and a terminal amino group concentration were determined by means of
neutralization titration in hydrochloric acid and a sodium hydroxide aqueous solution, respectively. A number average
molecular weight was determined from quantitative values of the terminal amino group concentration and the terminal
carboxyl group concentration according to the following equation.

Number average molecular weight = 2 X 1,000,000/([NH2] + [COOH]))

[NH2]: Terminal amino group concentration (neq/g)
[COOH]: Terminal carboxyl group concentration (neq/g)

3) Differential scanning calorimetry (glass transition temperature, crystallization temperature, and melting point)

[0054] The measurement was performed in conformity with JIS K-7121 and K-7122. Using DSC-60, available from
Shimadzu Corporation, each sample was charged in a DSC measurement pan and subjected to a pre-treatment of
raising the temperature to 300°C in a nitrogen atmosphere at a temperature rise rate of 10°C/min and rapid cooling,
followed by performing the measurement. As for the measurement condition, the temperature was raised at a rate of
10°C/min, and after keeping at 300°C for 5 minutes, the temperature was dropped to 100°C at a rate of -5°C/min. Thus,
a glass transition temperature Tg, a crystallization temperature Tch, and a melting point Tm were determined.

4) Tensile test (tensile elastic modulus and rate of tensile elongation at break):

[0055] The tensile test was performed in conformity with JIS K-7161. A fabricated film having a thickness of about 100
pm was cut out in size of 10 mm x 100 mm to prepare a test piece. The tensile test was carried out using a strograph,
available from Toyo Seiki Seisaku-sho, Ltd. under conditions at a measurement temperature of 23°C and a humidity of
50% RH and at a tensile rate of 50 mm/min in a chuck-to-chuck distance of 50 mm, thereby determining a tensile elastic
modulus and a rate of tensile elongation at break.

5) Yellowness: Measurement of Y| value
[0056] The measurement was performed in conformity with JIS K-7105. A fabricated film having a thickness of about

100 pwm was cut out in size of 50 mm x 50 mm to prepare a test piece. As a measuring apparatus, a haze measuring
apparatus, available from Nippon Denshoku Industries Co., Ltd. (Model: COH-300A) was used.



10

15

20

25

30

35

40

45

50

55

EP 2 676 989 A1
6) Sulfur atom concentration (unit: ppm)

[0057] A dicarboxylic acid or a polyether polyamide elastomer was subjected to tablet molding with a press machine,
followed by carrying out a fluorescent X-ray analysis (XRF). A fluorescent X-ray analyzer (ZSX Primus), available from
Rigaku Corporation was used, and an Rh vacuum tube (4 kW) was used as a vacuum tube. A polypropylene film was
used as a film for analyzer window, and EZ scanning was carried out in an irradiation region of 30 mm¢ in a vacuum
atmosphere.

Examples 1-1 to 1-5 (using m-xylylenediamine as the xylylenediamine and adipic acid as the dicarboxylic acid) and
Comparative Examples 1-1 to 1-3

[Example 1-1]

[0058] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 584.60 g of adipic acid, 0.5235 g of sodium hypophosphite monohydrate, and 0.3647
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 539.35 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 40.00 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA; according to the brochure of Huntsman Corporation, USA, in the
formula (1), the round number of (x + z) is 6.0, and the round number of y is 9.0, and an approximate weight average
molecular weight is 1,000) was added dropwise thereto while gradually raising the temperature to 260°C, and the mixture
was polymerized for about 2 hours to obtain a polyether polyamide elastomer: nr = 1.77, [COOH] = 129.69 peq/g, [NH2]
=71.73 peqg/g, Mn = 9,930, Tg = 81.5°C, Tch = 123.5°C, Tm = 235.7°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 260°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 1.

[Example 1-2]

[0059] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 584.60 g of adipic acid, 0.5933 g of sodium hypophosphite monohydrate, and 0.4133
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 516.52 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 199.60 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising the temper-
ature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer: nr=1.45,
[COOH] = 112.38 peq/g, [NH2] = 41.49 peq/g, Mn = 12,998, Tg = 78.4°C, Tch = 114.6°C, Tm = 235.0°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 260°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 1.

[Example 1-3]

[0060] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 584.60 g of adipic acid, 0.6832 g of sodium hypophosphite monohydrate, and 0.4759
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 490.32 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 400.00 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising the temper-
ature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer: nr=1.38,
[COOH] = 110.17 peq/g, [NH2] = 59.57 peq/g, Mn = 11,783, Tg = 71.7°C, Tch = 108.3°C, Tm = 232.8°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 260°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 1.

[Example 1-4]

[0061] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
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condensed water discharge port, 496.91 g of adipic acid, 0.6561 g of sodium hypophosphite monohydrate, and 0.4570
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 393.62 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 510.00 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising the temper-
ature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer: nir=1.29,
[COOH] = 102.95 pneq/g, [NH2] = 61.88 peq/g, Mn = 12,134, Tg = 68.9°C, Tch = 105.5°C, Tm = 230.7°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 260°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 1.

[Example 1-5]

[0062] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 438.45 g of adipic acid, 0.6454 g of sodium hypophosphite monohydrate, and 0.4496
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 326.88 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 600.00 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising the temper-
ature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer: nr=1.25,
[COOH] = 100.68 peqg/g, [NH2] = 51.29 peq/g, Mn = 13,161, Tg = 69.5°C, Tch = 104.5°C, Tm = 229.6°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 260°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 1.

(Comparative Example 1-1)

[0063] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 753.66 g of 12-aminolauric acid (available from Tokyo Chemical Industry Co., Ltd.),
56.84 g of adipic acid, 0.5798 g of sodium hypophosphite monohydrate, and 0.4038 g of sodium acetate were charged,
and after thoroughly purging the inside of the vessel with nitrogen, the mixture was melted at 170°C while feeding a
nitrogen gas at a rate of 20 mL/min. 388.89 g of a polyether diamine (a trade name: XTJ-542, available from Huntsman
Corporation, USA) was added dropwise thereto while gradually raising the temperature to 240°C, and the mixture was
polymerized for about 2 hours to obtain a polyether polyamide elastomer: nr = 1.25, [COOH] = 87.27 peq/g, [NH2] =
73.12 peq/g, Mn = 12,470, Tm = 165.0°C.

The resulting polyether polyamide elastomer was extrusion molded by using a Labo Plastomill set up at a temperature
of 190°C, thereby fabricating a non-stretched film having a thickness of about 100 um. Results obtained by evaluating
tensile physical properties by using this film are shown in Table 1.

(Comparative Example 1-2)

[0064] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 559.86 g of 12-aminolauric acid (available from Tokyo Chemical Industry Co., Ltd.),
95.00 g of adipic acid, 0.6398 g of sodium hypophosphite monohydrate, and 0.4457 g of sodium acetate were charged,
and after thoroughly purging the inside of the vessel with nitrogen, the mixture was melted at 170°C while feeding a
nitrogen gas at a rate of 20 mL/min. 650.00 g of a polyether diamine (a trade name: XTJ-542, available from Huntsman
Corporation, USA) was added dropwise thereto while gradually raising the temperature to 240°C, and the mixture was
polymerized for about 2 hours to obtain a polyether polyamide elastomer: nr = 1.25, [COOH] = 78.30 peq/g, [NH2] =
92.61 peq/g, Mn = 11,703, Tm = 139.0°C.

The resulting polyether polyamide elastomer was extrusion molded by using a Labo Plastomill set up at a temperature
of 190°C, thereby fabricating a non-stretched film having a thickness of about 100 um. Results obtained by evaluating
tensile physical properties by using this film are shown in Table 1.

(Comparative Example 1-3)
[0065] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a

condensed water discharge port, 584.5 g of adipic acid, 0.6210 g of sodium hypophosphite monohydrate, and 0.4325
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
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melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. 544.80 g of m-xylylenediamine (MXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) was added dropwise thereto while gradually raising the temperature to
260°C, and the mixture was polymerized for about 2 hours to obtain a polyamide: nr = 2.10, [COOH] = 104.30 peq/g,
[NH2] = 24.58 peqg/g, Mn = 15,500, Tg = 86.1°C, Tch = 153.0°C, Tm = 239.8°C.

The resulting polyamide was extrusion molded at a temperature of 260°C, thereby fabricating a non-stretched film having
a thickness of about 100 um. Results obtained by evaluating tensile physical properties by using this film are shown in
Table 1.
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Examples 2-1 to 2-5 (using a mixture of m-xylylenediamine and p-xylylenediamine as the xylylenediamine and adipic
acid as the dicarboxylic acid) and Comparative Example 2-1

[Example 2-1]

[0067] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 613.83 g of adipic acid, 0.6242 g of sodium hypophosphite monohydrate, and 0.4348
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 380.41 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 163.03 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 210.00 g of a polyether diamine
(a trade name: XTJ-542, available from Huntsman Corporation, USA, see Example 1-1) was added dropwise thereto
while gradually raising the temperature to 270°C, and the mixture was polymerized for about 2 hours to obtain a polyether
polyamide elastomer: nr=1.54, [COOH] = 87.08 peq/g, [NH2] = 120.74 peqg/g, Mn = 9,624, Tg =80.5°C, Tch =113.4°C,
Tm = 252.6°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 280°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 2.

[Example 2-2]

[0068] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 555.37 g of adipic acid, 0.6490 g of sodium hypophosphite monohydrate, and 0.4521
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 326.06 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 139.74 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 380.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 270°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr =1.36, [COOH] = 64.82 peq/g, [NH2] = 100.70 pneqg/g, Mn = 12,083, Tg = 79.3°C, Tch = 107.1°C, Tm = 251.4°C.
The resulting polyether polyamide elastomer was extrusion molded at a temperature of 280°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 2.

[Example 2-3]

[0069] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 482.30 g of adipic acid, 0.6368 g of sodium hypophosphite monohydrate, and 0.4435
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 267.43 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 114.61 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 495.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 270°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr =1.31, [COOH] = 82.26 peq/g, [NH2] = 81.75 peqg/g, Mn = 12,194, Tg = 77.1°C, Tch = 103.4°C, Tm = 250.5°C.
The resulting polyether polyamide elastomer was extrusion molded at a temperature of 280°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 2.

[Example 2-4]

[0070] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 438.45 g of adipic acid, 0.6454 g of sodium hypophosphite monohydrate, and 0.4496
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 228.82 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 98.06 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 600.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
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the temperature to 270°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr=1.27,[COOH] = 73.75 peql/g, [NH2] = 96.59 peqg/g, Mn = 11,741, Tg = 77.6°C, Tch = 102.9°C, Tm = 248.6°C.
The resulting polyether polyamide elastomer was extrusion molded at a temperature of 280°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 2.

[Example 2-5]

[0071] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 555.37 g of adipic acid, 0.6490 g of sodium hypophosphite monohydrate, and 0.4521
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 279.48 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 186.32 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 60/40)) and 380.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 270°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr = 1.36, [COOH] = 84.45 peq/g, [NH2] = 85.61 peqg/g, Mn = 11,760, Tg = 61.2°C, Tch = 104.8°C, Tm = 262.1 °C.
The resulting polyether polyamide elastomer was extrusion molded at a temperature of 290°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 2.

(Comparative Example 2-1)

[0072] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 730.8 g of adipic acid, 0.6322 g of sodium hypophosphite monohydrate, and 0.4404
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 476.70 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 204.30 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) was added dropwise thereto while
gradually raising the temperature to 275°C, and the mixture was polymerized for about 2 hours to obtain a polyamide:
nr =2.07, [COOH] = 55.70 peq/g, [NH2] = 64.58 peqg/g, Mn = 16,623, Tg = 89.0°C, Tch = 135.0°C, Tm = 257.0°C.
The resulting polyamide was extrusion molded at a temperature of 275°C, thereby fabricating a non-stretched film having
a thickness of about 100 um. Results obtained by evaluating tensile physical properties by using this film are shown in
Table 2.
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EP 2 676 989 A1
Examples 3-1 to 3-13 and Comparative Examples 3-1 to 3-2 (using sebacic acid as the dicarboxylic acid)
[Example 3-1]

[0074] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 809.1 g of sebacic acid, 0.6387 g of sodium hypophosphite monohydrate, and 0.4449
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 539.35 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 40.00 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA, see Example 1-1) was added dropwise thereto while gradually
raising the temperature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide
elastomer: nr=1.79, [COOH] = 82.54 peq/g, [NH2] = 38.90 neq/g, Mn= 14,752, Tg=56.8°C, Tch=97.0°C, Tm=190.9°C.
The resulting polyether polyamide elastomer was extrusion molded at a temperature of 245°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 3. In addition, measurement results of a sulfur atom concentration and a Y| value of
the resulting polyether polyamide elastomer are shown in Table 3.

[Example 3-2]

[0075] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 728.1 g of sebacic acid, 0.6387 g of sodium hypophosphite monohydrate, and 0.4449
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 465.80 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 180.00 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising the temper-
ature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer: nr=1.42,
[COOH] = 95.93 peq/g, [NH2] = 39.65 peqg/g, Mn = 16,469, Tg = 48.5°C, Tch = 79.0°C, Tm = 187.7°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 240°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 3. In addition, measurement results of a sulfur atom concentration and a Y| value of
the resulting polyether polyamide elastomer are shown in Table 3.

[Example 3-3]

[0076] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 667.4 g of sebacic acid, 0.6587 g of sodium hypophosphite monohydrate, and 0.4588
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 404.51 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 330.00 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising the temper-
ature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer: nr=1.29,
[COOH] = 100.8 peq/g, [NH2] = 38.4 neqg/g, Mn = 14,368, Tg = 29.2°C, Tch = 58.0°C, Tm = 185.0°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 235°C, thereby fabricating a
non-stretched film having a thickness of about 100 pwm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 3. In addition, measurement results of a sulfur atom concentration and a Y| value of
the resulting polyether polyamide elastomer are shown in Table 3.

[Example 3-4]

[0077] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 606.8 g of sebacic acid, 0.6653 g of sodium hypophosphite monohydrate, and 0.4634
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 347.31 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 540.00 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising the temper-
ature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer: nr =
1.23, [COOH] = 95.54 peql/g, [NH2] = 54.47 peq/g, Mn = 13,333, Tg = 19.0°C, Tch = 57.0°C, Tm = 183.8°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 230°C, thereby fabricating a
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EP 2 676 989 A1

non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this non-stretched film are shown in Table 3. In addition, measurement results of a sulfur atom concentration and
a Yl value of the resulting polyether polyamide elastomer are shown in Table 3.

[Example 3-5]

[0078] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 546.1 g of sebacic acid, 0.6586 g of sodium hypophosphite monohydrate, and 0.4588
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 294.19 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 540.00 g of a polyether diamine (a trade name:
XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising the temper-
ature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer: nir = 1.20,
[COOH] = 112.67 peq/g, [NH2] = 67.21 peqg/g, Mn = 11,119, Tg = 13.7°C, Tch = 46.0°C, Tm = 182.7°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 220°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 3. In addition, measurement results of a sulfur atom concentration and a Y| value of
the resulting polyether polyamide elastomer are shown in Table 3.

(Comparative Example 3-1)

[0079] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 809.0 g of sebacic acid, 0.6210 g of sodium hypophosphite monohydrate, and 0.4325
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. 544.80 g of m-xylylenediamine (MXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) was added dropwise thereto while gradually raising the temperature to
260°C, and the mixture was polymerized for about 2 hours to obtain a polyamide: nr = 1.80, [COOH] = 88.5 peq/g, [NH2]
= 26.7 peqg/g, Mn = 17,300, Tg = 61.2°C, Tch = 114.1°C, Tm = 191.5°C.

The resulting polyamide was extrusion molded at a temperature of 220°C, thereby fabricating a non-stretched film having
a thickness of about 100 um. Results obtained by evaluating tensile physical properties by using this film are shown in
Table 3.
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[Example 3-6]

[0081] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 829.23 g of sebacic acid, 0.6456 g of sodium hypophosphite monohydrate, and 0.4497
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 388.94 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 166.69 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 20.50 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr = 1.98, [COOH] = 56.45 peq/g, [NH2] = 82.45 peqg/g, Mn = 14,399, Tg = 60.7°C, Tch = 97.6°C, Tm = 212.0°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 260°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 4.

[Example 3-7]

[0082] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 829.23 g of sebacic acid, 0.6547 g of sodium hypophosphite monohydrate, and 0.4560
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 386.99 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 165.85 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 41.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr=1.75, [COOH] = 48.11 peq/g, [NH2] = 88.06 peqg/g, Mn = 14,688, Tg = 58.4°C, Tch = 94.3°C, Tm = 211.0°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 260°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 4.

[Example 3-8]

[0083] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 748.33 g of sebacic acid, 0.6565 g of sodium hypophosphite monohydrate, and 0.4572
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 335.12 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 143.62 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 185.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr = 1.45, [COOH] = 55.19 peq/g, [NH2] = 70.61 peqg/g, Mn = 15,898, Tg = 50.3°C, Tch = 83.0°C, Tm = 208.1°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 260°C, thereby fabricating a
non-stretched film having a thickness of about 100 pwm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 4.

[Example 3-9]

[0084] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 667.43 g of sebacic acid, 0.6587 g of sodium hypophosphite monohydrate, and 0.4588
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 283.16 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 121.35 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 330.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr=1.31, [COOH] = 81.62 peq/g, [NH2] = 68.95 peqg/g, Mn = 13,283, Tg = 12.9°C, Tch = 69.5°C, Tm = 204.5°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 260°C, thereby fabricating a
non-stretched film having a thickness of about 100 pwm. Results obtained by evaluating tensile physical properties by
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EP 2 676 989 A1
using this film are shown in Table 4.
[Example 3-10]

[0085] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 606.75 g of sebacic acid, 0.6653 g of sodium hypophosphite monohydrate, and 0.4634
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 243.12 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 104.19 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 450.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr=1.26, [COOH] = 71.31 peq/g, [NH2] = 78.19 peqg/g, Mn = 13,379, Tg = 10.9°C, Tch = 61.2°C, Tm = 201.5°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 255°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 4.

[Example 3-11]

[0086] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 546.08 g of sebacic acid, 0.6586 g of sodium hypophosphite monohydrate, and 0.4588
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 205.93 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 88.26 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) and 540.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 240°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr=1.22, [COOH] = 75.28 peq/g, [NH2] = 83.28 peqg/g, Mn = 12,614, Tg = 12.9°C, Tch = 51.9°C, Tm = 198.8°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 240°C, thereby fabricating a
non-stretched film having a thickness of about 100 pwm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 4.

[Example 3-12]

[0087] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 404.50 g of sebacic acid, 0.6652 g of sodium hypophosphite monohydrate, and 0.4634
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 114.41 g of m-xylylenediamine
(MXDA) and 49.03 g of p-xylylenediamine (PXDA) (molar ratio (MXDA/PXDA = 70/30)) and 800.00 g of a polyether
diamine (atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually
raising the temperature to 240°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide
elastomer: nr=1.17, [COOH] = 121.10 peq/g, [NH2] = 110.60 p.eq/g, Mn = 8,630, Tm = 175.0°C. Results are shown in
Table 4.

[Example 3-13]

[0088] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 647.20 g of sebacic acid, 0.6387 g of sodium hypophosphite monohydrate, and 0.4449
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 117.68 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 274.58 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 30/70)) and 320.00 g of a polyether diamine
(atrade name: XTJ-542, available from Huntsman Corporation, USA) was added dropwise thereto while gradually raising
the temperature to 270°C, and the mixture was polymerized for about 2 hours to obtain a polyether polyamide elastomer:
nr =1.29, [COOH] = 64.58 peq/g, [NH2] = 62.78 peqg/g, Mn = 15,704, Tg = 38.0°C, Tch = 68.0°C, Tm = 253.0°C.

The resulting polyether polyamide elastomer was extrusion molded at a temperature of 285°C, thereby fabricating a
non-stretched film having a thickness of about 100 wm. Results obtained by evaluating tensile physical properties by
using this film are shown in Table 4.

20



10

15

20

25

30

35

40

45

50

55

EP 2 676 989 A1
(Comparative Example 3-2)

[0089] In a reaction vessel having a capacity of about 3 L and equipped with a stirrer, a nitrogen gas inlet, and a
condensed water discharge port, 829.2 g of sebacic acid, 0.6365 g of sodium hypophosphite monohydrate, and 0.4434
g of sodium acetate were charged, and after thoroughly purging the inside of the vessel with nitrogen, the mixture was
melted at 170°C while feeding a nitrogen gas at a rate of 20 mL/min. A mixed liquid of 390.89 g of m-xylylenediamine
(MXDA) (available from Mitsubishi Gas Chemical Company, Inc.) and 167.53 g of p-xylylenediamine (PXDA) (available
from Mitsubishi Gas Chemical Company, Inc.) (molar ratio (MXDA/PXDA = 70/30)) was added dropwise thereto while
gradually raising the temperature to 260°C, and the mixture was polymerized for about 2 hours to obtain a polyamide:
nr = 2.20, [COOH] = 81.8 neq/g, [NH2] = 26.9 peq/g, Mn = 18,400, Tg = 65.9°C, Tch = 100.1°C, Tm = 213.8°C.

The resulting polyamide was extrusion molded at a temperature of 240°C, thereby fabricating a non-stretched film having
a thickness of about 100 um. Results obtained by evaluating tensile physical properties by using this film are shown in
Table 4.
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[0091] From the results shown in Tables 1 to 4, it is noted that the polyether polyamide elastomer of the present
invention is a material which is excellent in terms of all of melt moldability, crystallinity, flexibility, mechanical strength,
and heat resistance.

INDUSTRIAL APPLICABILITY

[0092] The polyether polyamide elastomer of the present invention is a novel polyether polyamide elastomer which is
excellent in terms of melt moldability, crystallinity, flexibility, toughness, and the like and also excellent in terms of heat
resistance and can be used for various industrial parts, gear connectors of mechanical and electrical precision instru-
ments, fuel tubes around an automobile engine, connector parts, sliding parts, belts, hoses, electric and electronic parts
such as silent gears, etc., sporting goods, and the like.

Claims
1. A polyether polyamide elastomer comprising a diamine constituent unit derived from a polyether diamine compound

(A-1) represented by the following formula (1) and a xylylenediamine (A-2) and a dicarboxylic acid constituent unit
derived from an a,w-linear aliphatic dicarboxylic acid having a carbon number of from 4 to 20:

o) o) R!
1
HzN/|\/F \R‘H \/\/\]y\[\o/ \L\NHQ ey

wherein (x + z) represents a numerical value of from 1 to 30; y represents a numerical value of from 1 to 50; and
R represents a propylene group.

2. The polyether polyamide elastomer according to claim 1, wherein the xylylenediamine (A-2) is m-xylylenediamine,
p-xylylenediamine, or a mixture thereof.

3. The polyether polyamide elastomer according to claim 1, wherein the xylylenediamine (A-2) is m-xylylenediamine.

4. The polyether polyamide elastomer according to claim 1, wherein the xylylenediamine (A-2) is a mixture of m-
xylylenediamine and p-xylylenediamine.

5. The polyether polyamide elastomer according to claim 4, wherein a proportion of the p-xylylenediamine relative to
a total amount of m-xylylenediamine and p-xylylenediamine is 90% by mole or less.

6. The polyether polyamide elastomer according to any one of claims 1 to 5, wherein the a,®-linear aliphatic dicarboxylic
acid having a carbon number of from 4 to 20 is at least one member selected from the group consisting of adipic
acid and sebacic acid.

7. The polyether polyamide elastomer according to any one of claims 1 to 6, wherein a proportion of the constituent
unit derived from the xylylenediamine (A-2) in the diamine constituent unitis in the range of from 50 to 99.8% by mole.

8. The polyether polyamide elastomer according to any one of claims 1 to 7, wherein a relative viscosity of the polyether
polyamide elastomer is from 1.1 to 3.0.

9. The polyether polyamide elastomer according to any one of claims 1 to 8, wherein a melting point of the polyether
polyamide elastomer is from 170 to 270°C.

10. The polyether polyamide elastomer according to any one of claims 1 to 9, wherein a rate of tensile elongation at

break of the polyether polyamide elastomer at a measurement temperature of 23°C and a humidity of 50% RH is
50% or more.
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